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Diuretic Usage and Withdrawal Patterns in a Dutch Geriatric 
Patient Population
Dave J.W. van Kraaij, M D ,‘ René W.M.M. Jansen, MD, PhD/  Elly Bruijns, MD, PhD,f 
Frank W.J. Gribnau, MD, PhD * and Willibrord H.L. Hoefnagels, MD, PhD*
OBJECTIVES: To describe diuretic usage and withdrawal 
patterns in a population of very old geriatric patients and to 
evaluate the long-term probability of remaining free from 
diuretic therapy after withdrawal.
DESIGN: Retrospective analysis of medical records and 
1 -year follow-up study.
SETTING: University Hospital Nijmegen and Rijnstate Hos­
pital Arnhem, a non-academic teaching hospital, The Neth­
erlands.
PARTICIPANTS: All 1547 patients, aged 75 years or older* 
visiting geriatric medicine departments in the two hospitals 
for the first time in the years 1990 through 1993.
MEASUREMENTS: Data on medical history, physical ex­
aminations, and medication use were obtained from medical 
records. Diuretic withdrawal and motivation was recorded as 
reported. Record review indicating diuretic withdrawal 
prompted a 1 -year follow-up investigation and collection of 
additional updated information from family care and/or 
nursing-home physicians.
RESULTS: A total of 593 three patients (38.3%) were using 
diuretics. Use of diuretics increased with age from 33.6% in 
patients aged 75 to 79 years to 47.4% in patients aged 90 
years or older (P <  .05). Diuretics were withdrawn in 218 
patients (36.8%), in 101 patients because of doubts about the 
initial or persistent indication for diuretic use and in 91 
patients because of adverse effects. N o reasons for with­
drawal were reported in 26 patients. Withdrawal of diuretics 
was attempted more often in cases of diuretic prescriptions 
for unknown reasons (51.2%) or ankle edema without heart 
failure (45.0%) than when prescriptions were for heart fail­
ure (28.5%) or hypertension (35.4%). The overall probabil­
ity of remaining free of diuretic therapy for 1 year was 0.41. 
Success of diuretic withdrawal was significantly less when 
congestive heart failure was the initial indication for prescrip­
tion (probability 0.24). We did not find other clinical param­
eters related to the success of withdrawal.
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CONCLUSIONS: Our study demonstrates that diuretic ther­
apy can be withdrawn for at least a 1 -year period in a 
substantial number of very old geriatric patients receiving 
these medications, regardless of the initial indications for 
prescription. However, withdrawal is performed without 
application of uniform criteria. Future prospective studies 
should be directed at developing clear guidelines for diuretic 
withdrawal in order to facilitate identification of eligible 
patients and to further improve the success of withdrawal
attempts. J Am Geriatr Soc 45:918-922, 1997.
A pproximately 25 to 40% of all persons aged 65 years or 
older receive long-term diuretic therapy, and use of 
diuretics appears to be even higher among the oldest old.1-4 
Diuretics play a pivotal role in the treatment of hypertension 
and symptomatic congestive heart failure, and the high prev­
alence of these disorders in older people partly explains their 
common use. However, overprescription of diuretics in older 
people has been suggested.5,6
With advancing age, subjects become increasingly sus­
ceptible to adverse effects of diuretic therapy. Disorders of 
fluid- and electrolyte-balance,7'"10 gout,11 hypotensive epi­
sodes, 12,13 urinary retention and frequency, incontinence,5 
and drug- drug interactions14 are more likely to occur in older 
people. It is estimated that 60% of all serious adverse drug 
reactions in older patients are attributable to diuretics, 15 and 
10% of patients taking chronic diuretic agents will suffer 
from adverse effects requiring hospital admission.6
Data on the optimal duration of diuretic therapy in very 
old patients are scarce. Clear guidelines for diuretic with­
drawal are lacking, and diuretic therapy seems often to be 
continued for indefinite periods of time, whereas the indica­
tion that prompted the prescription of diuretics initially 
might no longer be present. Evaluation of the appropriate­
ness of prescribed medications is a part of standard geriatric 
assessment. Yet, the frequency of diuretic withdrawal and the 
long-term success of such withdrawals in clinical geriatric 
practice are unclear.
The objectives of the present study were to describe the 
usage and withdrawal patterns of diuretics in a large group of 
very old geriatric patients. We determined the frequency of 
withdrawal of diuretic therapy and the reasons for with­
drawal. The long-term success of withdrawals was assessed 
by ascertaining the duration of the diuretic-free period after
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discontinuation. We also attempted to identify determinants 
of successful withdrawals.
METHODS
We collected data from medical records of all patients 
aged 75 years or older seen at the departments of geriatric 
medicine at the University Hospital Nijmegen or at the Rijn- 
state Hospital Arnhem, The Netherlands, in the years 1990 
through 1993. Only first contacts of both patients admitted 
to the inpatient clinic and patients visiting the outpatient 
clinic were included in this study. Patients were referred for 
comprehensive geriatric evaluation and management by a 
multidisciplinary team. The assessment included taking a 
medical history, a physical examination, laboratory exami­
nations, and an evaluation of functional and mental status, 
gait and balance, and medications, as well as quality and 
extent of social network.
Using a standard registration form, data were collected 
on age, gender, medical history, and physical examinations. 
Particular attention was given to the reported blood pressure 
levels and signs or symptoms of fluid retention, in particular 
dyspnea on exertion, jugular venous distension, pulmonary 
rales, and peripheral edema. Information on laboratory ex­
aminations, chest X-rays, functional status, medical admis­
sion and discharge diagnoses, and regularly scheduled medi­
cations was also collected. The study was approved by the 
institutional ethical committees of the two participating hos­
pitals.
Diuretic use was identified by type, dose, frequency, and 
the initial indications for prescription. Indications for pre­
scription of diuretics were only recorded if stated clearly in 
the medical history or correspondence. They were divided 
into three categories; congestive heart failure, hypertension, 
or ankle edema without heart failure. Diuretic withdrawals 
with their motivations were recorded as reported by the 
geriatricians. Reasons for withdrawal were divided into 
doubts regarding the initial or ongoing indications for di­
uretic therapy, adverse drug effects, or unknown reasons.
If diuretic therapy was discontinued, we determined 
whether treatment with diuretics was restarted during a
1 -year follow-up period as well as the reasons for treatment 
reinitiation. We also collected data on the survival of these 
patients. If insufficient follow-up information was provided 
by the medical record review, we contacted the patient’s 
family care physician to collect additional information re­
garding these issues.
Data are presented as mean ± SD unless indicated oth­
erwise. Chi-square and Wilcoxon rank sum tests were used to 
examine the relation of clinical and demographic variables 
with rates of diuretic withdrawal. We constructed Kaplan- 
Meier survival curves for those patients for whom diuretic 
therapy was discontinued to study the diuretic-free period 
after withdrawal. These curves were also calculated for sub­
groups of patients with different initial indications for di­
uretic prescription. Differences between these subgroups 
were analyzed with the log-rank test. Cox regression analysis 
was performed to identify factors associated independently 
with a longer diuretic-free period after withdrawal. A P  value 
of less than .05 was considered significant. Analysis was 
carried out using the SPSS for Windows 6.1 package (SPSS
Inc., 1994).
RESULTS
We reviewed 1547 medical records. The clinical charac­
teristics of these patients are presented in Table 1 . Subjects 
had a median age of 82 years (range 75-102), and most were 
women (70.3%). Of the total of 1547 patients, 650 patients 
were hospitalized and 897 patients were seen on an outpa­
tient basis. Sixty-nine percent of patients were seen in the 
non-academic teaching hospital. The median number of dif­
ferent medications used by all subjects was 4 (range 0 - 17). 
Table 2 shows the medication groups used most frequently.
Table 3 describes the use and withdrawal of diuretics by 
age, gender, type of diuretic, and reported indication for 
diuretic prescription. Diuretics were used by 593 patients 
(38.3%), and their use was distributed equally between men 
and women. Diuretic use increased with age from 33.6% in 
the age group 75 to 79 years to 47.4% in the age-group older 
than 90 years (P <  .05). Diuretic withdrawal occurred in 
36.8% of all patients using these medications. Withdrawal 
was not related to age or gender. Diuretic prescriptions for 
ankle edema and unknown indications were discontinued
Table 1 . Population Characteristics (n = 1547)
Demographics
Age (years) 82.7 ± 4.8
Sex—Women (%) 70.3
Living situation (%)
Living alone 57.3
Home for the elderly 31.7
Nursing home 1.6
Marital status (%)
Married 26.1
Widowed 61.7
Health and functional status 
Activities of Daily Living (%)
Totally independent 39.8
Two or more dependent 54.0
Gait and balance (%)
impaired (%) 46.3
Bed— chair (%) 12.7
Bedridden (%) 8.7
Number of medications 4.4 ± 3.0
Medical problems (% of sample)
Endocrine (including diabetes mellitus) 33
Locomotor 28
Neurologic 45
Psychiatric
Cognitive disorder 47
Depression 16
Acute delirium 9
Respiratory 11
Cardiovascular
Congestive heart failure 14
Hypertension 20
ischemic heart disease 13
Atrial fibrillation 10
Valvular heart disease 3
Other geriatric problems
Urinary incontinence 31
Falling 10
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Table 2. Most Frequently Prescribed Medications
Medication Group Patients (%)
Hypnosedatives and anxiolytics 43
Diuretics 38
Salicylates (low-dose) 21
Laxatives 21
Antipsychotics 19
Cardiac glycosides 17
Nonsteroidal anti-inflammatory drugs 15
Acetaminophen 15
Antidepressants 14
Respiratory medications 12
Nitrates 12
Oral hypoglycemic agents 9
Beta-receptor blockers 9
Calcium channel inhibitors 7
Anti-parktnson medications 6
ACE-inhibitors 5
Table 3. Use and Withdrawal of Diuretic Therapy by Age, Sex,
Type of Diuretic, and Indication for Diuretic Prescription
Use of Diuretics Withdrawal
(n = 593) (n = 218)
Sex
Male 164 60
Female 429 158
Age
75-79 years 151 45
80 “ 84 years 204 77
85-89 years 175 69
90 years or over 63 27
Type of diuretic
Loop 346 123
Thiazide 207 90
Other* 29 5
Indication
Heart failure 260 74
Hypertension 144 51
Ankle edema without heart 60 27
failure
Not reported 129 66
patient for heart failure. Other cardiovascular medications 
were used by 108 of 218 patients who had a diuretic with' 
drawn. Forty-five of these patients were using digoxin, 35 
were using nitrates, and 24 were using beta-receptor block-
ers.
* Both loop- and thiazide-diuretic (n =  2 3 ,1  withdrawn), monotherapy potas­
sium-retaining diuretic (n -  16, 4 withdrawn), and not reported (n =  1, not 
withdrawn).
more frequently (in 45.0% and 51.2% of cases, respectively) 
than prescriptions for congestive heart failure and hyperten­
sion (28.5% and 35.4% of cases, respectively) (P <  .05). 
Patients whose diuretics were discontinued had a lower me­
dian systolic blood pressure (140 mm Hg vs 150 mm Hg, P <  
.01), and a lower diastolic blood pressure (75 mm Hg vs 80 
mm Hg, P <  .01), but withdrawals were not related to the 
presence or absence of one or more signs of fluid retention, 
Direct substitution of other medications for diuretics was 
reported in five patients: prescription of ACE-inhibitors in 
three patients for hypertension, and prescription of calcium 
channel blockers in one patient for hypertension and in one
Doubts about the actual indication for diuretic prescrip­
tion were reported in 10 1  patients, and adverse drug effects 
were reported in 91 patients, as reasons for withdrawal of 
diuretic therapy (Table 4). The most important adverse drug 
reactions were dehydration (37 patients) and combinations 
of dehydration with orthostatic hypotension and/or electro­
lyte disorders (23 patients).
Reviewing the medical record provided sufficient infor­
mation to perform a 1 -year follow-up after diuretic with­
drawal in 66 patients. In all other cases, we asked for addi­
tional information from the patient's primary care physician 
and/or nursing home physician. Thirty patients ( 13.8 %) were 
lost to follow-up during this year. Data of their available 
follow-up time (median 2 months, range 2 weeks to 10 
months) are included in the analysis. Sixty-eight patients 
(31.2%) had no diuretic therapy for 1 year after withdrawal, 
and 67 patients (30.7%) had to resume diuretic therapy 
during that period. Of the total of 218 patients, 53 patients 
(24.3%) died within the 1-year follow-up period. Figure 1 
presents Kapian-Meier curves in which survival time is re­
placed by time remaining free from diuretic therapy after 
withdrawal. This figure demonstrates that the overall proba­
bility of remaining diuretic-free after withdrawal for at least 1 
year was 0.41. The median time to restart of diuretic therapy 
was 5 months, In case of congestive heart failure as the initial 
indication for prescription, this probability was 0.24, which 
was significantly lower than other indications for prescrip­
tion (P <  .001, log-rank test). The median time to restart of 
diuretics in this group of patients was 1.5 months. For hyper­
tension as the initial indication for diuretic therapy, the
Table 4. Reasons for Withdrawal of Diuretic Therapy
Reason for Withdrawal
Number of 
Patients 
(n = 218)
Doubts on indications 101
Adverse drug reactions 91
Dehydration 37
Orthostatic hypotension 14
Electrolyte disorders 4
Combinations
Dehydration and orthostatic 15
hypotension
Dehydration and electrolyte disorders 7
Dehydration, orthostatic hypotension, 1
and electrolyte disorders
Electrolyte disorders and orthostatic 5
hypotension
Urinary incontinence 3
Gout 2
Glucose intolerance 1
Muscle weakness 1
Allergic reaction 1
Not reported 26
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Figure 1 . Kaplan-Meier freedom from diuretic curve. One-year 
probability of remaining free from diuretics after previous with­
drawal in all 218 patients (—) and in patients with congestive 
heart failure (□, n = 74), hypertension (A, n = 51), or ankle 
edema (O, n = 27).
probability was 0.52, and the median time to restart of 
treatment was 12.0 months. For patients prescribed diuretics 
for ankle edema without heart failure or for unknown rea­
sons these numbers were 0.47 and 10.0 months, and 0.48 and 
8.0 months, respectively. Only the presence of a medical 
history of heart failure and the use of thiazides before with­
drawal were (negatively respectively positively) related inde­
pendently to the duration of diuretic free period after with­
drawal. Blood pressure levels at the time of withdrawal, or 
the presence of signs or symptoms of volume retention at that 
moment, could not predict the duration of this period*
Diuretic therapy was restarted within 1 year after with­
drawal in 67 patients. Reported reasons for restarting of 
diuretic therapy were: congestive heart failure (37 patients), 
ankle edema without heart failure (14 patients), and hyper­
tension (2 patients). In 14 patients, no clear reasons were 
reported for reinstatement of diuretic therapy. Restarting of 
diuretic therapy within 3 months after withdrawal occurred 
in 48 of 67 patients.
DISCUSSION
Diuretics were used very often in this geriatric popula­
tion, and this use increased with age to almost 50% of the 
patients aged 90 years or older. Diuretics were withdrawn by 
the geriatricians in 36.8% of all cases. Withdrawals were 
performed for every initial indication of prescription and 
were not clearly related to the clinical condition of patients. 
The probability of remaining without diuretic therapy after 
withdrawal for at least 1 year was 0.41. This probability was 
lower (0.24) when heart failure was the indication for pre­
scription of diuretics, but we were unable to identify distinct 
clinical determinants for successful withdrawal of diuretics.
Several studies have investigated diuretic withdrawal in 
older patients. These studies were performed in small groups 
of selected patients, and follow-up periods were often short­
term , 16“21 In addition, different criteria were applied to de­
termine which patients were eligible for withdrawal, and only 
two studies included geriatric patients.16,17 Although difficult 
to interpret, these studies suggest that diuretic withdrawal is 
successful in up to 80% of older patients not found to have 
heart failure or hypertension. In our study, withdrawal was
attempted in only 51% of patients who did not have heart 
failure or hypertension. An explanation could be the lack of 
strict guidelines for diuretic withdrawal. We found a 1-year 
probability of 0.5 for these patients to remain diuretic-free, a 
figure lower than in the studies mentioned previously. Be­
cause our study describes clinical geriatric practice, we be­
lieve that this could be caused by a less strict selection of 
eligible patients and the actual but not documented presence 
of heart failure or hypertension in a larger part of the pa­
tients. The longer follow-up period in this study, compared 
with other studies, is another obvious explanation.
Only one study specifically investigated the withdrawal 
of diuretics prescribed for ankle edema in older patients.21 In 
a randomized controlled trial, diuretics were withdrawn suc­
cessfully for 6 weeks in 26 of 34 patients. In our study, 
withdrawal was attempted in only 45 % of prescriptions for 
ankle edema without heart failure. Again, this might be 
explained by a lack of guidelines and suggests the presence of 
substantial opportunities for withdrawing diuretics. The 
probability in this group of remaining free of diuretics for 1 
year was 0.47. This is of interest because diuretics are con­
sidered inappropriate treatment of ankle edema without 
heart failure, but, nevertheless, withdrawal was not always 
successful. Explanations could entail the wishes of patients to 
resume, possibly because of the occurrence of temporary 
rebound edema, or the unexpected presence of congestive 
heart failure. It might also be that diuretics do have a thera­
peutic effect in these patients.22
Diuretics are frequently prescribed to patients with con­
gestive heart failure and are often continued long-term, even 
if the initial congestion has improved. Little is known about 
the effects of diuretics in patients with stable heart failure 
without congestion,23 or those with diastolic heart failure, 
which is especially prevalent in older people.24"26 Only one 
study assessed the feasibility of diuretic withdrawal in pa­
tients with stable heart failure.27 Of 41 patients, 29% re­
mained free of furosemide for 3 months. In our study, with­
drawal was attempted in 28 % of patients using diuretics with 
heart failure as the initial indication. A quarter of these 
patients remained free of diuretics for 1 year. This indicates 
that a subgroup of heart failure patients tolerates long-term 
withdrawal of diuretics. Explanations could be the reversal of 
the initial cause of congestion or the introduction of other 
therapies. How to identify patients with heart failure, eligible 
for withdrawal, remains unclear.
The benefits of antihypertensive therapy in patients aged 
75 years and older have not been conclusively established. It 
is unclear how long such therapy should be continued.28 A 
5-year follow-up study in 333 patients aged 70 to 84 years 
reported that after withdrawal of antihypertensive therapy, 
mainly diuretics, 40% of patients remained free of therapy 
for 1 year.29 Success of withdrawal was related to relatively 
low baseline blood pressures. Our data show a comparable 
probability of 0.52 in patients prescribed diuretics for hyper­
tension to remain without diuretics for 1 year. The low 
baseline blood pressure (median levels 140/75 mm Hg) at 
which diuretics were withdrawn might explain these results. 
However, our results must be interpreted with caution since 
no follow-up data on actual blood pressure values were 
available.
An important limitation of this study lies in its retrospec­
tive design. Assumed was that all information critical to 
making decisions regarding withdrawal was recorded cor­
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rectly. We were unable to study long-term sequelae of with­
drawal in terms of quality of life, morbidity, or mortality. 
Our study underscores the importance of frequent evaluation 
of the need of continuing diuretics in geriatric patients. With­
drawal of diuretics is often successful, even when a clear 
initial indication for diuretics exists. Our study also demon­
strates a lack of uniform criteria for diuretic withdrawal in 
geriatric patients and suggests the presence of substantial 
opportunities for withdrawal of these medications in this 
population. High numbers of adverse events in the elderly are 
attributed to diuretics, and a carefully guided intermittent 
diuretic treatment modality, instead of chronic continuous 
prescription, may be preferable for these patients,
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